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Abstract  We  report  a  case  of  a  72  year  old  hypertensive  male  who  developed  severe  hyper-
tension followed  by  neurological  deterioration  in  the  immediate  postoperative  period  after
transurethral  resection  of  prostate.  While  arterial  blood  gas  and  laboratory  tests  excluded
transurethral  resection  of  prostate  syndrome  or  any  other  metabolic  cause,  reduction  of  blood
pressure failed  to  ameliorate  the  symptoms.  A  cranial  CT  done  4  hours  after  the  onset  of  neu-
rological symptoms  revealed  bilateral  gangliocapsular  and  right  thalamic  infarcts.  Oral  aspirin
was advised  to  prevent  early  recurrent  stroke.  Supportive  treatment  and  mechanical  ventila-
tion ensured  physiological  stability  and  the  patient  recovered  completely  over  the  next  few
days without  any  residual  neurological  deﬁcit.
© 2016  Published  by  Elsevier  Editora  Ltda.  on  behalf  of  Sociedade  Brasileira  de  Anestesiologia.
This is  an  open  access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
PALAVRAS-CHAVE
Ressecc¸ão
transuretral  de
próstata;
Acidente  vascular  cerebral  no  perioperatório  após  ressecc¸ão  transuretral  de  próstata:
alto  índice  de  suspeita  e  estabilizac¸ão  de  parâmetros  ﬁsiológicos  podem  salvar  vidas
Resumo  Relatamos  o  caso  de  um  paciente  hipertenso,  72  anos  de  idade,  que  desenvolveuPerioperatório;
Acidente  vascular
hipertensão  grave  seguida  de  deteriorac¸ão  neurológica  no  pós-operatório  imediato  após
ressecc¸ão transuretral  de  próstata.  Embora  os  testes  laboratoriais  e  a  gasometria  tenham
excluído a  síndrome  de  ressecc¸ão  transuretral  de  próstata  ou  qualquer  outra  causa  metabólica,
guínea  não  conseguiu  melhorar  os  sintomas.  Uma  tomograﬁa  com-
izada  4  horas  após  o  aparecimento  de  sintomas  neurológicos,  revelou
ateral  e  talâmico  à  direita.  AAS  oral  foi  aconselhado  para  prevenircerebral;
Hipertensão; a diminuic¸ão  da  pressão  san
putadorizada  craniana,  real
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Manifestac¸ões
neurológicas;
Inconsciência
um  acidente  vascular  cerebral  recorrente  precoce.  O  tratamento  de  apoio  e  a  ventilac¸ão
mecânica  garantiram  a  estabilidade  ﬁsiológica,  e  o  paciente  obteve  recuperac¸ão  completa
durante os  próximos  dias,  sem  qualquer  déﬁcit  neurológico  residual.
© 2016  Publicado  por  Elsevier  Editora  Ltda.  em  nome  de  Sociedade  Brasileira  de  Anestesiologia.
Este e´ um  artigo  Open  Access  sob  uma  licenc¸a  CC  BY-NC-ND  (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
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erioperative  stroke  has  been  reported  to  have  an  incidence
f  0.1%  in  523,059  patients  undergoing  non-cardiac,  non-
eurological  and  non-vascular  surgical  procedures.1 None  of
hese  cases  have  been  reported  following  urology  surgeries.
lthough  TURP  is  most  commonly  performed  urological  pro-
edures,  to  the  best  of  our  knowledge,  postoperative  stroke
as  not  been  reported  after  TURP.  No  incidence  of  stroke
as  reported  in  any  patient  in  the  perioperative  period  in
707  patients  across  3  German  centres  between  1989  and
005.2 Although  Raj  et  al.  reported  two  cases  of  Transient
schaemic  Attack  (TIA)  or  stroke  amongst  305  patients  under-
oing  TURP,  this  study  consisted  of  111  patients  who  had
edical  indication  like  history  of  stroke  or  TIA  and  coexisting
trial  ﬁbrillation,  for  receiving  anticoagulants.3 However,
he  authors  had  not  speciﬁed  whether  the  two  cases  were
peciﬁcally  TIA  or  stroke.
ase report
 72  year  male  weighing  62  kg  with  history  of  hyperten-
ion  for  the  past  12  years  was  scheduled  for  a  Transurethral
esection  of  Prostate  (TURP)  for  his  symptoms  of  bladder
utlet  obstruction.  His  hypertension  was  controlled  on  oral
mlodipine  5  mg  once  daily  and  all  preoperative  routine
nvestigations  were  unremarkable  except  for  the  Electro-
ardiograph  (ECG)  which  showed  a  left  bundle  branch  block
attern.  Transthoracic  echocardiograph  revealed  left  ven-
ricular  hypertrophy  with  an  ejection  fraction  of  58%.  He
ad  no  history  of  any  central  nervous  system  symptoms  and
as  not  on  any  antiplatelet  medication.
The  patient  received  alprazolam  0.5  mg  orally  on  the
ight  before  surgery  and  also  on  the  morning  2  h  prior
o  surgery.  Amlodipine  was  continued  on  the  morning  of
urgery.  In  the  operation  theatre  his  initial  baseline  readings
ere:  pulse  rate  of  74  min,  blood  pressure  of  179/92  mmHg
nd  room  air  saturation  (SpO2)  of  98%.  10  min  after  1  mg
f  intravenous  midazolam  his  vitals  remained  stable  with  a
ulse  rate  of  74  min,  blood  pressure  of  160/86  mmHg  and
oom  air  saturation  (SpO2)  of  97%.  TURP  was  performed
nder  subarachnoid  block  with  2  mL  (10  mg)  0.5%  bupiva-
aine  heavy  with  25  mcg  of  fentanyl.  The  total  resectionPlease  cite  this  article  in  press  as:  Nag  DS,  et  al.  Perioperat
high  index  of  suspicion  and  stabilization  of  physiological  p
http://dx.doi.org/10.1016/j.bjane.2016.05.003
ime  was  50  min  and  17  L  of  glycine  was  used.  During
he  surgery  the  heart  rate  remained  between  69  and  83
eats  per  minute  and  the  blood  pressure  remained  between
42/77  mmHg  and  177/83  mmHg.
r
s
fThe  patient  was  subsequently  monitored  in  the  post-
naesthesia  recovery  area  for  60  min  and  then  shifted  to  the
igh  Dependency  Unit  (HDU).  The  patient  remained  com-
ortable  and  hemodynamically  stable  for  the  initial  150  min
ith  return  of  sensory-motor  power  of  the  lower  limbs.  Then
is  blood  pressure  rose  from  157/77  mmHg  (pulse  rate  of
7  min)  to  210/94  mmHg  (pulse  rate  of  62  min)  over  1  h.
e  remained  fully  conscious  and  alert,  was  comfortable
nd  did  not  complain  of  any  pain,  distress  or  headache.
e  was  immediately  given  5  mg  of  amlodipine  orally  and
as  observed  over  the  next  few  hours.  Two  hours  later
e  slowly  started  getting  confused  and  disoriented  with
radually  waning  consciousness.  His  blood  pressure  was
20/110  mmHg  (pulse  rate  of  68  min),  Glasgow  Coma  Scale
core  was  8/15  (E1,  V2,  M5)  and  he  was  neglecting  his
eft  side.  The  patient  was  sedated  with  intravenous  mida-
olam  2  mg,  intubated  and  mechanically  ventilated.  An
nfusion  of  nitroglycerin  was  started  at  2 g/kg/min  and
itrated  with  an  aim  to  reduce  the  mean  arterial  pressure
y  25%  in  the  next  hour  and  maintain  it  around  160/100--110
ubsequently.
An  Arterial  Blood  Gas  (ABG)  sampling  was  done  and  all
outine  investigations,  including  serum  electrolytes  were
ent  to  the  laboratory.  A  cranial  Computed  Tomography  (CT)
as  advised.
A  provisional  diagnosis  of  TURP  Syndrome  was  made
ith  the  differential  diagnosis  as  hypertensive  encepha-
opathy  or  stroke.  At  this  point  he  ABG  on  room  air
evealed  a  pH  of  7.410,  pCO2 of  39.6  mmHg,  pO2 of
24.7  mmHg,  Hb  of  13.4  g/dL,  Na+ 140  mmol/L,  K+ 5  mmol/L,
nd  Cl− 104  mmol/L,  Lactate  of  1.4  mmol/L,  HCO3 of
2  mmol/L  and  a  base  excess  of  1.4  mmol/L.  The  labora-
ory  results  showed  a  haemoglobin  level  of  13.1  g/dL,  K+ of
.7  mmol/L,  Na+ of  149  mmol/L,  a  Total  Leucocyte  Count
TLC)  7900/cumm  (N66,  L31,  E1,  M2)  and  a  random  blood
ugar  of  100  mg/dL.  A  normal  pH,  sodium  level,  bicarbonate
evel  and  anion  gap  (14  mmol/L)  ruled  out  TURP  syndrome
s  the  cause  of  the  deterioration  of  consciousness  levels.
o  other  metabolic  cause  could  be  appreciated  based  on
he  investigations  done.  A  normal  lactate  level  and  total
eucocyte  count  also  excluded  sepsis  as  the  possible  cause
f  neurological  symptoms.  A  cranial  CT  done  4  h  after  the
nset  of  neurological  symptoms  revealed  acute  bilateral
angliocapsular  and  right  thalamic  infarcts.  Rest  of  the  brain
arenchyma  showed  only  age  related  atrophic  changes.
Appreciating  stroke  as  the  cause  of  neurological  dete-ive  stroke  following  transurethral  resection  of  prostate:
arameters  can  save  lives.  Rev  Bras  Anestesiol.  2016.
ioration,  nitroglycerin  infusion  was  slowly  tapered  and
topped.  The  blood  pressure  during  the  next  24  h  ranged
rom  167/84  mmHg  to  116/78  mmHg  and  the  heart  rate
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Perioperative  stroke  following  TURP  
ranged  from  98  to  73  beats/min.  The  patient  was  given
325  mg  of  aspirin  by  a  nasogastric  tube  and  intravenous  pan-
toprazole  40  mg  was  given  for  gastric  ulcer  prophylaxis.  Over
the  next  2  days  his  GCS  gradually  improved  with  support-
ive  care  and  mechanical  ventilation.  His  hypertension  was
gradually  controlled  on  amlodipine  5  mg  and  losartan  25  mg
once  daily  by  nasogastric  tube.  He  continued  to  receive
150  mg  of  aspirin  daily.  He  was  weaned  from  mechanical
ventilation  and  tracheal  extubation  was  achieved  on  the
third  postoperative  day.  He  remained  drowsy  but  arousable
on  stimulation  with  a  Richmond  Agitation  Sedation  Scale
(RASS)  score  of  −1  for  the  next  2  days.  However  there  was
no  residual  sensory-motor  deﬁcit.
His  awareness  gradually  improved  over  the  next  2  days
and  he  was  he  was  shifted  to  the  ward  on  the  5th  postopera-
tive  day.  He  was  ﬁnally  discharged  on  the  7th  postoperative
day  on  oral  amlodipine  5  mg,  losartan  25  mg  and  aspirin
75  mg  once  daily.  A  subsequent  colour-Doppler  sonography
and  CT-angiography  did  not  reveal  any  stenosis  or  plaque.
He  has  been  subsequently  followed  up  at  our  hospital  and
has  had  an  uneventful  course  over  the  next  3  months.
Discussion
The  risk  factors  for  perioperative  stroke  include  advanced
age,  hypertension,  myocardial  infarction  within  the  last  6
months  and  previous  history  of  renal  disease,  stroke  or  TIA.
Continuation  of  the  beta-blockers  and  statins  can  have  a  pro-
tective  effect.  Recent  evidence  also  shows  that  continuation
of  aspirin  in  non-cardiac  surgery  has  not  been  associated
with  any  increased  risk  of  bleeding.1 Our  patient  had  only
two  of  the  known  risk  factors,  advanced  age  and  hyperten-
sion.  The  modiﬁable  risk  factor  (hypertension)  in  our  patient
was  managed  by  preoperative  control  of  blood  pressure  with
oral  amlodipine.
Our  patient  initially  presented  with  a  blood  pressure
of  179/92  mmHg  in  the  operating  room.  Although  preop-
erative  hypertension  is  the  commonest  medical  cause  of
postponement  of  surgery,4 various  studies  have  shown  that
hypertension  <180/110  mmHg  is  not  an  independent  risk  fac-
tor  for  perioperative  cardiovascular  complications.5 Mere
anxiolysis  with  1  mg  of  intravenous  midazolam  brought  the
blood  pressure  down  to  160/86  mmHg  within  10  min  and  we
proceeded  with  the  surgery.  Our  aim  was  to  avoid  decrease
in  the  blood  pressure  to  <50%  of  the  preoperative  levels
and  avoid  any  10  min  period  where  the  blood  pressure  was
>33%  for  10  min.  Both  have  been  shown  to  be  indepen-
dent  risk  factors  for  adverse  perioperative  events.6 The
perioperative  aim  in  hypertensive  patients  is  to  maintain
an  arterial  pressure  at  ‘‘70--100%  of  baseline’’  and  avoid
tachycardia.7
Neurological  symptoms  in  the  immediate  postoperative
period  with  hypertension  led  us  to  initially  suspect  ﬂuid
overload  and  TURP  syndrome.  TURP  syndrome  manifests
within  15  min  of  starting  of  resection  to  24  h  postop-
eratively  with  cardiovascular,  haematological  and  renal
symptoms  along  with  central  nervous  symptoms.8 Car-Please  cite  this  article  in  press  as:  Nag  DS,  et  al.  Perioperat
high  index  of  suspicion  and  stabilization  of  physiological  p
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diovascular  manifestations  can  consist  of  hypertension,
bradycardia,  dysrhythmias,  cyanosis  and  shock.8 Haema-
tological  and  renal  symptoms  consist  of  hyponatraemia,
hypoosmolality,  acidosis  or  alkalosis,  haemolysis,  anaemia
a
r
s
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3
nd  acute  renal  failure.8 Central  nervous  system  features
an  manifest  as  nausea,  vomiting,  confusion,  restless-
ess,  seizures,  paralysis  or  coma.8 However  a normal
BG  with  normal  sodium  level  excluded  TURP  syndrome
s  the  cause  of  neurological  symptoms.  The  calculated
smolality  2  ×  (Na  +  K)  +  (glucose/18)  was  also  normal  at
95.6  mOsm/kg.
Neurological  manifestation  is  a  major  component  of  sep-
is  and  ‘‘mental  dysfunction  may  even  precede  the  cardinal
ndings  of  sepsis’’.9 However  a  normal  lactate  level  in
BG,  normal  total  leucocyte  count  and  a higher  blood  pres-
ure  excluded  sepsis  as  the  possible  cause  of  neurological
ymptoms.  Hypertensive  encephalopathy  may  manifest  with
eadache,  alteration  in  vision,  nausea  and  vomiting  and
ltered  level  of  consciousness.  Reduction  of  blood  pressure
y  a  nitroglycerin  infusion  failed  to  reduce  the  symptoms.
n  ophthalmoscope  examination  could  have  aided  the  diag-
osis,  but  was  not  done  as  the  cranial  CT  took  priority  over
ther  investigations.
Rapid  neurologist  deterioration  necessitated  initial  sta-
ilization  and  cranial  CT  could  only  be  done  4  h  after  the
nset  of  neurological  symptoms.  Current  recommendations
uggest  non-contrast  Computed  Tomography  (CT)  or  Mag-
etic  Resonance  Imaging  (MRI)  of  the  brain  to  determine
schaemic  or  haemorrhagic  nature  of  stroke  immediately  on
he  suspicion.1 Despite  diagnosing  ischaemic  stroke  recom-
inant  Tissue  Plasminogen  Activator  (rtPA)  could  not  be
onsidered  in  view  of  major  urological  surgery  few  hours
go.1 The  relative  exclusion  criteria  for  recombinant  tis-
ue  plasminogen  activator  include  ‘‘recent  gastrointestinal
r  urinary  tract  haemorrhage  (within  previous  21  days)’’
nd  ‘‘major  surgery  or  serious  trauma  within  previous  14
ays’’.10 However,  the  ﬁnal  decision  on  intravenous  rtPA  in
uch  cases  would  be  based  on  the  ‘‘risk/beneﬁt’’  ratio  and
‘severity  and  location  of  the  stroke’’.1 Although  not  a  sub-
titute  to  intravenous  rtPA,  our  patient  received  the  325  mg
f  aspirin  as  the  safer  option  according  to  the  current  guide-
ines  and  evidence  (Class  I;  Level  of  Evidence  A)1 in  an  effort
o  prevent  early  recurrent  stroke.10
As  the  patient  was  asymptomatic,  we  initially  tried  to
reat  hypertension  in  the  post  operative  period  by  oral
mlodipine.  However  on  failure  to  achieve  adequate  con-
rol,  an  infusion  of  nitroglycerin  was  started.  The  suggested
oal  of  treatment  is  to  reduce  the  mean  arterial  pres-
ure  by  ‘‘no  more  than  25  percent’’11 within  the  1st  hour,
nd  subsequently  to  ‘‘160/100--110  mmHg  within  the  next
--6  h’’.11 This  guideline  was  followed  in  managing  our
atient  also.  Currently  there  is  no  evidence  to  suggest  that
or  a  patient  who  presents  with  sever  hypertension,  fail-
re  to  aggressively  reduce  blood  pressure  ‘‘is  associated
ith  any  increased  short-term  risk’’.11 The  exception  to  the
bove  recommendation  applies  to  patients  with  ischaemic
troke  who  do  not  receive  ﬁbrinolysis.  In  such  patients
urrent  recommendations  suggest  that  anti-hypertensive
herapy  should  be  withheld  ‘‘unless  the  systolic  blood
ressure  is  >220  mmHg  or  the  diastolic  blood  pressure  is
120  mmHg’’.10 As  per  these  guidelines,  nitroglycerin  infu-
ion  was  tapered  and  stopped  after  the  cranial  CT  revealedive  stroke  following  transurethral  resection  of  prostate:
arameters  can  save  lives.  Rev  Bras  Anestesiol.  2016.
n  ischaemic  stroke  to  be  the  cause  of  neurological  deterio-
ation.  As  observed  in  our  patient,  the  blood  pressure  often
pontaneously  declines  ‘‘during  the  ﬁrst  24  h  after  onset  of
troke’’.1
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The  American  Society  of  Anesthesiologists  has  deﬁned
‘perioperative  stroke’’  as  ‘‘brain  infarction  of  ischaemic
r  haemorrhagic  aetiology  that  occurs  during  surgery  or
ithin  30  days  after  surgery’’.1 It  can  have  ‘‘catastrophic
utcome’’  in  non-cardiac,  non-neurosurgical  patients  with
‘adjusted  8  fold  increase  in  mortality’’.1 As  compared  to
n  overall  mortality  of  12.6%  in  patients  with  stroke,  peri-
perative  stroke  after  general  surgery  has  been  reported
o  be  as  high  as  26%,  possibly  due  to  delay  in  diagnosis
nd  a  ‘‘synergistic  interaction  between  the  inﬂamma-
ory  changes’’  after  stroke  and  normally  occurring  after
urgery.12 While  early  mortality  in  perioperative  stroke
esults  from  delayed  diagnosis,  intracranial  hypertension
nd  cerebral  oedema,  delayed  mortality  maybe  caused  by
‘aspiration,  pneumonia,  metabolic  derangement,  sepsis,
r  myocardial  infarction’’.12 The  ‘‘need  for  intubation  has
rognostic  implications’’  with  ‘‘up  to  50%  mortality  within
0  days  after  stroke’’.10 Our  patient  was  fortunate  enough
o  overcome  the  crisis  and  have  an  uneventful  recovery.
earning  points
igh  index  of  suspicion  and  early  radiological  investigation
an  diagnose  and  save  lives  in  patients  developing  perioper-
tive  stroke.
Perioperative  stroke  can  mimic  as  TURP  syndrome  after
rological  procedures.
Maintenance  of  physiologic  stability  is  imperative  in  care
f  patients  with  stroke.
Although  50%  mortality  is  seen  patients  with  stroke  need-
ng  intubation,  it  maybe  required  to  protect  the  airway  along
ith  need-based  ventilatory  support.
Thrombolytic  therapy  with  recombinant  Tissue  Plasmino-
en  Activator  (rtPA)  is  not  an  absolute  contraindication  in
he  perioperative  period  and  can  be  offered  to  patients  on
 case  to  case  basis.
Aspirin  should  be  considered  in  all  indicated  cases  of
erioperative  stroke.
In  patients  with  stroke,  anti-hypertensive  therapy  should
e  withheld  unless  the  systolic  blood  pressure  is  >220  mmHg
r  the  diastolic  blood  pressure  is  >120  mmHg.Please  cite  this  article  in  press  as:  Nag  DS,  et  al.  Perioperat
high  index  of  suspicion  and  stabilization  of  physiological  p
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